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should be made to determine the depth to wlich they should be imbedded to
resist their ultimate strength. About 50 per cent of chute spillway paving on
rock foundations has been anchored. Where such anchors have been used, the
area of paving controlled by 1 sq in. of anchor has ranged from 20 to nearly 200
sq ft but has averaged about 80 sq ft. Such anchors are generally desirable
where the amount of ground water to be controlled by the drains might be
sufficient to result in ground-water uplift on the paving.

(k) Slopes of the cut. Obviously the slopes adopted for and above the
structure of chute spillways must be very gentle. There is no structure that is
more dependent on this feature, since any slide that would damage the paving
during a flood would spell disaster.

(Z) Hydraulics of chute spillways. Theories of discharge over standard-crest
spillways are covered in Art. 3 of Chapter 11. Where a flat-crested spillway
is used, its discharge is

Q =

where Q = discharge in sec ft;

L = spillway length, in feet, corrected for end contractions, if any;
H= head, in feet on the crest, measured to the elevation of water sur-
face in the reservoir, but reduced by the amount of friction loss
between the reservoir and the crest.

The depth of water at the downstream toe of a standard spillway is covered
in Art. 28 of Chapter 3. The depth below the flat-crested spillway is equal to
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--   The flow over the standard spillway will be considerably below the criti-
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cal depth; but over the flat-crested spillway it will be just at the critical depth.
In either spillway, the slope of the chute below the crest should be sufficient to
carry away the discharge at slightly less than critical depth in order to prevent
undulating flow. Further hydraulic calculations are no different from those
required for flumes flowing at less than critical depth. However, one should
be sure that vertical curves in the chute are within the trajectory of the flow,
where the velocities aie high, so that the underside of the flowing sheet will not
leave the paving and cause a vacuum.

(ra) Hydraulic model tests. With proper care in hydraulic studies by a
competent engineer, and particularly where the shape of the crest and other
features are such that precedent is available for the adoption of hydraulic coef-
ficients, hydraulic model tests are not necessary. However, for unusual con-
ditions and wherever there is a bend in the chute, appropriate model tests
should be made.

2. Side-Channel Spillways, (a) Description of type. The term "side-
channel spillway'' is used to designate structures of the general type shown in
Fig. 8. Its distinguishing characteristic is that the flow, after passing over a
weir or ogee crest, is carried away by a channel running essentially parallel to
the crest. The type is suitable for earth or rock-fill dams in narrow canyons,
and for other jutuations where direct overflow is not permissible and where the